I. INTRODUCTION
Rice l f.irst reported the effect of LiFadditives on pressure sin-. tering ofMgO and outlined processing procedureslead~g to transparent specimens. A number of studies since then have made an effort to determine the densification mechanisms and optimum processing parameters.
Benecke et al. 2 proposed two mechanisms for the del!sification of this system. On.the basis of an observed particle size effect, plastic deformation was suggested as a possible mechanism during early densification. A diffusional grain boundary creep process.occurring in an activated surface layer on the MgO particles was suggested as a second mechanism. Liquid phase sintering was rejected because densification occurred below 848°c, the LiF melting point, and no discontinuity was observed in the compaction behavior of specimens at this temperature during heating at a constant rate and constant load. Stress enhanced bulk diffusion was rejected because of unrealistically high diffusion coefficients calculated using the Nabarro-Herring 3 relationship.
Rhodes et al. 4 proposed two mechanisms: '( 1) above the melting point of LiF, a pressure-enhanced liquid phase sintering mechanism, and (2) below the melting point, pressure-enhanced diffusion through a grain boundary phase. X-ray lattice parameter studies performed on specimens pressure sintered at 820°C indicated that Mg2+ and possible 0 2 -were soluble in the LiF lattice while Li+ and F-were both soluble in the MgO lattice.
Carnal1 5 has reported that kinetic data for pressure sintering of tIle LiF-MgO system agrees with the liquid phase sintering model developed by Kingery.6 LiF' was found effective in the removal of surface hydroxyl Table I for characterization) was used for all specimens. Lithium fluoride was -125 15 mesh powder ground from single crystals prepared by Scott and Pask using the Bridgman. normal freezing method. The use of reagent grade LiF resulted in specimens of reduced optical quality.
B •. Specimen Preparation
Thirty grams of MgO powder and the appropriate amount of LiF were mixed together in isopropyl alcohol and dried over night at 80°C.
*
Batches were precompressed in the dies .at 1000 psi. The following . -4 heating schedule was begun after a vacuum of 10 torr was reached: 25°/ hour to 450°C then 500°C/hour to the pressing temperature. Pressure was normally-applied when the specimen reached the desired temperature and released when the furnace began to cool. The range of pressing parameters is given in Table II . Specimens were removed from the die when * Dies were presaturated with LiF; plunger faces were polished after each pressing to aid specimen removal and reduce graphite contamination.
/ the furnace had cooled to room temperature. Annealing of specimens was carried out in air and a vacuum at a heating rate of 60°C/hour up to temperatures of 1300 0 C. In order to present compaction data on a relative basis, specimen apparent densities during compaction were calculated from compact length change during densification, final sample length and density. In this calculation constant compact weight and composition during densification (1) after an initial period. Plotting log k, the rate constant of Eq. (5) determined for the linear portions of the curves, vs lIT yields an apparent activation energy of 38 kcal/mole.
Effect of variation of stress between 1250 and 4250 psi on densification behavior was determined at 900 and 11000C for specimens initially containing 3% LiF. During the last 4 hours of compaction, densities were proportional to t-2/5 • Densification rates, calculated at a density of 99% for each temperature, were directly proportional to stress; data extrapolated to a zero yield stress.
3. ' EffectofLiF Content. The effect of varying initial LiF content on densifkation behavior at 900°C and 2250 psi is illustrated in * Based on this definition of density during compaction, the actual porosity is inversely related to the volume fraction of the compact that is not occupied by MgO. Density at time equal infinity, Pt:oo' is associated with the extrapolation of the straight line portion of the curve; thus, fractional porosity as calculated is not 'a true porosity. ** Like behavior was observed for a specimen pressed at 610°C.
was proportional to t
• Specimens containing 5 or more percent showed almost linear behavior throughout.compaction. Specimens containing 1/2 and 1% initially densified at a high rate followed by a greatly decreased rate prior to.the stage where the t-2 / 5 dependence was followed.
In As material evaporates from the specimen surface, the LiF-rich phase is pulled toward the surface by surface tension through grain .
boundary channels. As a result, the grains at the interi.or end of the channels are pulled closer together without the formation of pores. II. A surface area of 9 ± 2 m 2 jgm was determined using a Perkin-ElmoShell sorptometer, corresponding to a BET particle diameter of 0.19 ~.
III. Carbon dioxide analysis and weight loss after heating to 11000C in air indicated the powder contained 0.6 wt % CO 2 60 r---~---------r---------r-----------'r---------r------' 3. . . 
